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HILAR CHOLANGIOCARCINOMA 

KLATSKIN'S TUMOUR 

Review of the literature and report of first 
successfully resected case in Malta 
INTRODUCTION 
Hepatic duct confluence sclerosing 
cholangiocarcinoma (Klatskin's Tumour) is 
described as a small tumour in an inacces­
sible position, high up in the hilum of the 
liver. In the past the position ofthe tumour 
made it difficult to diagnose at operation, 
but nowadays with intelligent use of ultra­
sonography, percutaneous transhepatic 
cholangiography a nd digital subtraction 
angiography, pre-operative identification 
and localisation of this tumour is possible 
in a high percentage ofcases. In this article 
the first case successfully treated by cura­
tive resection in Malta is presented after 
reviewing in detail the present interna­
tional state of surgery for these tumours. 
LITERA TURE REVIEW 
According to Renshaw, (1) Durand-Fardel 
reported the first case of primary carci­
noma of the common bile duct in 1840 and 
in 1878, Sceuppel described the first 
case ofcarcinoma of the hepatic duct, 
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der and the ampulla of Vater, varies be­
tween 0.01% and 0.45%, (4,5) with Klat­
skin's tumour making up 43% of these 
tumours. There is evidence that at least in 
the United States ofAmerica, the incidence 
of bile duct carcinoma is increasing, (6) 
although this increase is almost certainly 
apparent because of the advent of new 
diagnostic methods applicable to obstruc­
tivejaundice with which one is achieving a 
much higher pickup rate. Sako et aI, (4) 
quote that out of433 cases of cholangiocar­
cinoma, 264 were men and 169 were women 
with a ratio of 3:2. In his original review of 
13 cases ofhilar cholangiocarcinoma, Klat­
skin, (3) reported a male to female ratio of 
9:4 and more rccentlyin a series of31 cases, 
Beazley et al (7) noted a similar ratio of2:1. 
In fact in most series, cholangiocarcinoma 
in general and hilar cholangiocarcinoma in 
particular, manifest a distinct male pre­
dominance. This is in marked contrast 
with carcinoma of the gallbladder which 
occurs up to 4 times more frequently in 
women.(4) This difTerence is due to the fact 
that unlike carcinoma of the gallbladder, 
cholangiocarcinoma is not directly related 
to the presence of gallstones. Plausible 
causative factors include the carcinogenic 
action of cholic acid, evolution from benign 
glandular papilloma, Giardia Lamblia in­
festations and Sarcoidosis.(4) 
Jaundice is undoubtedly the commonest 
presenting feature as biliary obstruction is 
inevitable with these tumours (fig.3). In 
those cases presenting with right subcostal 
pain, anorexia or fever, (3,7,8) jaundice 
invariably appears within the first 8 weeks 
from the onset ofsymptoms. Hepatomegaly 
(3,7) and laboratory findings of biliary 
obstruction with secondary liver damage 
though invariably present contribute very 
little to the diagnosis. 
Due to the position of the tumour, the diag· 
nosis of hilar cholangiocarcinoma is fre­
quently not made in patients submitted to 
laparotomy. Seventy five per cent of Klat­
skin's original series, had undergone an 
but it was not until 1957 before the Fig 1. of cholangi oca r c in oma b y 
first case of adenocarcinoma at the 
bifurcation of the hepatic ducts was 
described by Altheimer.(2) By pub­ Study 
lishing an extensive review of the 
distinctive manifestations of this -------~.-
tumour in 1965, however, it was 
Gerald Klatskin's name that re­ Sako et al" 
mained associated with the condi- Klat s k in 
tion. (3) Tompkins et. 
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Fig 3. Predominant presenting symptoms and signs 
Jaundice Pain Nausea Diarhoea Hepatomegaly 
Klatskin 
Launois et al 
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inconclusive laparotomy. In recent years 
the practice of performing an exploratory 
laparotomyinobstructivejaundice has been 
almost universally abandoned because of 
the availability of sophisticated pre-opera­
tive investigative procedures which allow 
accurate diagnosis and more appropriate 
surgical planning. Beazley reports a 100% 
pre- operative diagnostic accuracy with an 
ordered use of ultrasonography, percuta­
neous transhepatic cholangiography (PTC) 
and endoscopic retrograde cholangiopan­
creatography (ERCP). 
The tumour takes 3 pathological forms: a 
papillary lesion within the duct lumen, a 
nodular mass involving a portion of the 
duct, or a diffuse sclerotic lesion with duct 
wall thickening over an extensive area, 
indistinguishable from sclerosing 
cholangitis.(3) 
The majority of these tumours are well 
differrentiated adenocarcinomas, small in 
size, fibrotic in character and have a ten­
dency to remain sharply localised giving 
few and small sized metastases. Though 
present these invasive lesions do not ap­
pear to play a significant role in fatality 
from the disease, the tumour kills by virtue 
of its inaccessible position which causes 
complete biliary obstruction with rapid and 
progressive hepatic failure. 
TREATMENT OPTIONS 
The place ofresection for attempted cure of 
hilar cholangiocarcinoma is strongly de­
bated, as are resectability and mortality 
rates. Resectability is mainly determined 
by the availability of expertise in major 
hepatobiliary surgery and by the presence 
of vascular involvement. Compression or 
invasion of the main trunk of the portal 
vein, or involvement of the portal vein in 
one lobe and of the contralateral arterial 
supply, are defini te indications ofirresecta­
bility.(9) On the other hand, as demon­
strated by Beazley et al ,(7) involvement of 
both the hepatic artery and portal vein on 
one side, may be compatible with resection, 
as the lobe, tumour, portal vein and hepatic 
artery on that side may be removed en bloc. 
Pre-operative arteriography and venopor­
tography, which havebeen favoured in some 
92% 46% 38% 3:3% 
100% 48% 
100% 16% 22% 13% 
centres, (10, 11) while useful in planning 
treatment, cannot always predict vascular 
invasion. In fact, out of 13 cases operated 
by BIumgart with preoperative investiga­
tions indicative ofresectability, only 8 were 
in fact resectable at operation.(5) This 
experience is shared by other specialist 
hepatobiliary centres where the majority of 
these tumours are deemed irresectable at 
operation. (6,7,8). 
Surgical procedures for these tumours are 
either palliative or potentially curative. 
Palliative procedures include: 
1. Segment III hepaticojejunostomy 
2. Roux-en-Y hepaticojejunostomy 
3. U-tube hepaticojejunostomy 
4. Transtumoral stenting using 'T-" or "U­
" tubes. 
The potentially curative procedures include: 
1. Excision of common hepatic duct tumour 
with or without hepatic segmentectomy N 
with Roux-en-Y hepaticojejunostomy or 
2. Excision ofcommon hepatic duct tumour 
with hepatic lobectomy if ipsilateral portal 
vein or hepatic artery are invaded.(5) 
These curative procedures are in general 
performed only in specialist hepatobiliary 
centres. The overall mortality for palliative 
and radical surgical treatment ranges from 
11 to as high as 53%. However, comparing 
palliative procedures with radical surgery, 
one notes that while radical surgery has a 
mortality ranging from 11% to 23%, pallia­
tive treatment is associated with higher 
mortality rates of the order of 24% to 53% 
(fig.4). Furthermore according to Pitt et AI, 
(12) in biliary tract surgery a 44% mortality 
is to be expected in the presence of malig­
nantobstruction, albumin beloN 30g/100ml, 
haematocrit ofless than 30%, a total biliru­
bin level higherthan lOmg/l00ml and raised 
alkaline phosphatase. Yet, despite the fact 
that almoict all these patients have these 
risk factms, increasing world-wide experi­
ence with major hepatobiliary surgery of 
this nature, is achieving progressively lower 
mortality rates. Prcoperative percutane· 
ous transhepatic decompression, which re­
lieves the jaundice and improves hepatic 
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function prior to surgery, has been em­
ployed and advocated by several authors. 
(13-17) 
Although theoretically very attractive, 
septic complications of this form of drain­
age have been found to contribute to in­
creased postoperative morbidity and mor­
tality. Blumgart actually abandoned a long 
term trial of preoperative biliary drainage 
because of serious septic complications 
which were adversely affecting the sur­
vival rates of patients subsequently under­
going resection. Mean survival times vary 
between 5.5 and 7.6 months for palliative 
treatment and 17.3 and 18.4 months for 
radical resection. Forty five per cent of 
Launois (8) series were still alive at the 
time of writing their review, with survival 
times ranging from 5.5 to 17.3 months. A 
similar percentage of 40% was reported by 
Beazley et al,(7) with a range of 10 to 57 
months. While survival times are useful to 
compare the effectiveness of a procedure, 
the quality of survival is of importance 
when considering the benefits to the pa­
tient of undergoing such a procedure. The 
quality of survival was assessed by Beazley 
et al,(7) by interviewing the patients or a 
relative in the case of a non-survivor, and 
then categorising the patients into one of 
the following 3 groups: 
a. WELL: patients who were free of any 
signs of their disease, maintaining weight 
and active or working. 
b. FAIR: patients who occasionally had 
signs ofcholangitis, decreased appetite and 
mild weight loss but were active and still 
managing selfcare. 
c. UNWELL: patients who were essentially 
bedridden by recurrent jaundice, infections 
or with significant weight loss and unable 
to care for themselves or were hospitalised. 
This study showed that patients after radi­
cal resection were considered well 88% of 
the time as compared to those following 
palliative procedures, who were considered 
well for only 7% of the time. The latter 
group were in fact unwell for 40% of the 
time. In post resection patients the usual 
causes of death are tumour recurrence (7) 
and ascending cholangitis (4). 
---, 
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CASE REPORT 
In the light of the international experience 
in the surgery of hepatic duct confluence 
cholangiocarcinoma presented above, the 
first case to be treated by aggressive cura­
tive surgery in Malta will now be reviewed. 
The patient was a 71 year old Maltese male 
and returned migrant, who smoked 60 cig~­
rettes a day till 17 years previously. He 
presented with a 2 month history ofpruri­
tus and 2 weeks of deepening jaundice, in 
May 1987. He had noted marked anorexia 
and significant weight loss and episodes of 
right upper quadrant pain. On examina­
tion he was deeply jaundiced, with right 
subcostal tenderness and he had a smooth, 
moderately enlarged liver. The laboratory 
findings were those of cholestatic jaundice 
with secondary hepatic parenchymal dys­
function, and severe hypoalbuminaemia 
was evidenced by a level of serum albumin 
of 21mg/dl. 
Ultrasound examination of the biliary tree, 
revealed no gallstones and no dilated ducts, 
but on CT scan, dilated, intrahepatic ducts 
were noted in the absence of visible com­
mon bile duct dilatation. These findings 
corresponded to proximal intra or extra­
hepatic obstruction of the biliary tree. A 
percutaneous transhepatic cholangiogram 
was performed and this confirmed a hilar 
cholangiocarcinoma of the Klatskin's type 
involving both hepatic ducts and appar­
ently occluding their proximal first order 
bifurcation (plate 1). 
At this stage vascular involvement of the 
hepatic arteries and portal vein was ex­
cluded by means of selective coeliac axis 
angiography and venous phase venoporto­
graphy. The right hepatic artery and the 
portal vein were compressed but not obvi­
ously infiltrated by tumour. Attempts were 
made preoperatively with plasma and al­
bumin transfusions to raise the serum al­
bumin above 17mg/dl (a level reached dur­
ing the investigative period), which was far 
too low fol' a successful outcome from radi­
cal surgery to be likely but no significant 
improvement could be obtained and sur­
gery was undertaken in the presence of 
severe hypoalbuminaemia. Similarly, the 
patient's clotting abnormalities were not 
and platelet concentrates were made avail­
able to reduce bleeding tendencies during 
surgery. 
OPERATION AND 

OPERATIVE TECHNIQUE 

The operation was performed by the senior 
author on 30th June 1987 and consisted of 
resection of hepatic segment IV for expo­
su re of the tu mour and radical resection of 
the tumour with a second order quadruple 
hepatic duct Roux-en-Y hepaticojejunos­
tomy. The extent of surgery could only be 
decided on the table as angiography does 
not completely exclude vascular invasion. 
The peritoneal cavity was approached 
employing a roof-top incision, Couinaud 
hepatic segment IV was identified (fig.5a). 
Transverse transection of the parenchyma 
was followed by the opening of the anterior 
pan. of the main scissura (fig.5b), and then 
the umbilical fissure was opened. All portal 
pedicles entering the posterior part of the 
quadrate lobe were Iigated and the hepatic 
segment removed. This exposed the tu­
mour at the hepatic duct confluence up to 
the second order bifurcations. The gall­
bladder was then removed and the common 
bile duct transected (fig.5c). The CBn was 
then used to retract and dissect the tumour 
off the portal vein. At this level the tumour 
was densely adherent to the vein and dis­
section was very difficult. Once the tumour 
was freed from the portal vein and hepatic 
arteries, the second order hepatic ducts 
were divided (fig.5d). A Roux-en-Y jejunal 
loop was brought up and the pedicles of the 
four intrahepatic ducts anastomosed to the 
loop (fig.6). 
"~. )fh'lvll (VII' .. 'it./ '''/I . I 
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Fig 6 SchRmatic representation o(thR reconstruc· 
tion (ollowing tumour resection. 
The operation lasted a total of 5.5 hours 
with a blood loss of arou nd 3000ml. Postop­
eratively the patient was transferred to the 
ITU where his condition remained stable, 
though repeated plasma and factor IX trans­
fusions were needed in an attempt to cor­
rect the severe hypoalbuminaemia and his 
bleeding tendency which persisted for 48 
hours post-op. On the 5th day post-op the 
patient was transferred back to the general 
surgical ward. 
Pathologically the tumour appeared green­
ish brown and was of the sclerosing variety. 
Microscopically the tumour was formed of 
atypical ductal formations some of which 
were compressed by the surrou ne .~g fibro­
collagenous tissues. The patholc.,lst con­
firmed classical sclerosing cor"luence 
cholangiocarcinoma of Klatskin's type. 
fig.5d 
correctable despite high doses of Vitamin (our steps showing thR operative techique. Fig 5A hepetic segments width segment IV shaded; FiR .oil. 
K1 during the preoperative hospital stay. exision o(segment IV; Fig 5e exposure o(tumour with ligation and transection o(thR commion bile duel 
Appropriate amounts offresh frozen plasma and systice duct, Fig 5D tumour disected and excised !Raving (or second order hepatic duct pediclRs. 
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Fig 4. Mortality rates of palliative and radical procedures 
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from "shelters" were suffering from respi­
ratory infections at the same time. 
T!-.e prevalent type of diarrhoea was of the 
carbohydrate fermentative type, charac­
terised by frequent discharges of copious 
watery acid stools, by intense dehydration 
and by a high temperature. The fever is 
apparently due to dehydration and not to 
infection. In a series of cases where the 
temperature and the weight were charted 
every two hours, the rise in temperature 
corresponded exactly to the fall in weight 
caused by the loss of water. When saline 
was given the temperature fell at the same 
time that the weight increased. The hot 
weather complicates matters still further. 
As there is little or no water available for 
perspiration the thermoregulating mecha­
nism is thrown out of order and unless 
adequate measures are undertaken the 
temperature rises to hyperpyrexiallevels. 
Acute cases ofdiarrhoea responded favoura­
bly to the following treatment. If dehydra­
tion was marked and the temperature was 
over 102 F. normal saline was given by 
hypodermic injection at the rate of 10 mils 
per lb. weight every 8 hours (Average 60 to 
80 mils). The same treatment was adopted 
if there was persistent vomiting. In other 
cases water and salt were given by mouth 
in the form of half normal saline i.e. normal 
saline diluted with equal parts of boiled 
water. Contrary to expectation babies take 
this very readily. The addition of sodium 
chloride is ofparamount importance. Water 
by itself is not retained by the tissues. After 
12, to at most 24 hours, of this starvation 
Cont. fr. pg. 9 
cases, Ann.Surg., 1981, 194: 447. 
7. 	 Beazley, RM., Hadjis, N., Benjamin, 
I.S. and Blumgart, L.H., Clinicopathol­
ogical Aspects of High Bile Duct Can­
cer: Experience with Resection and 
Bypass Surgical Treatments, Ann. 
Surg., 1984, 199: 623. 
8. 	 Launois, B., Campion, J.P., Brissot, P. 
and Gosselin, M., Carcinoma of the 
Hepatic Hilus, Surgical Management 
and the Case for Resection, Ann. Surg., 
1979, 190: 151. 
9. 	 Voyles C.R, Bowley, N.J., Alisson D.J., 
et aI, Carcinoma ofthe Proximal Extra­
hepatic Biliary Tree: Radiological As· 
sessment and Therapeutic alternatives, 
Ann. Surg., 1983, 197: 188. 
10. Fortner, J.G., Kalium, B.O. and Kim, 
D.K., Surgical Management of Carci­
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13. Burcharth, F., A new Endoprosthesis 
for Nonoperative Intubation of the BiI­
treatment milk was gradually added, while 
the saline was continued. At first Eledon 
was used, but the available supplies were 
soon exhausted. Goats' milk although di­
luted and acidified wa~ found to be unsuit­
able and seemed to be definitely toxic. Our 
highest mortality was during the period 
when we were using goats' milk. Horlick;'s 
MaltedMilkgave excellent results and when 
this was no longer available cows' milk 
diluted with an equal amount of water and 
acidified by the addition of two minims of 
lactic acid per ounce proved a satisfactory 
substitute. No medicines of any kind were 
used. Sugar was not added until the diar­
rhoea was completely cured. With this 
treatment babies improved rapidly and if 
they could be protected from intercurrent 
infections, recovery was rapid and unevent­
ful. 
Unfortunately the majority of the cases 
came to us weeks after the onset of the 
diarrhoea after prolonged periods of star­
vation, reduced to veritable bags of skin 
and bones. Our impression is that the 
starvation treatment of diarrhoea is being 
overdone and that quite a number of these 
babies die, not from the diarrhoea, but from 
starvation. Babies have very little surplus 
stores and deprivation offood for any length 
of time leads to certain irreversible changes 
in the organism from which recovery is 
almost impossible. Once the stageofmaras­
mus is reached the prognosis becomes hope­
less. These changes can only be avoided by 
resuming feeding, suitably modified of 
course, as soon as possible. We have never 
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the first 24 hours. 
It is possible that marasmus and certain 
cases of chronic diarrhoea may be due to 
exhaustion of the Vitamin B reserves. In a 
number of cases we have obtained encour­
aging results by feeding marasmic babies 
on a mixture ofMalted Milk and Marmite. 
The investigation is still proceeding. 
GOATS' MILK ANAEMIA. 
Reference has already been made to the un­
suitabilityofgoats' milk in the treatment of 
infantile diarrhoea. Goats' milk lacks one 
of the essential amino-acids "Cystine" and 
is insufficient by itself as the only food for 
babies under 6 months. Three cases of the 
so-called goats' milk anaemia were diag­
nosed between October and December. 
They were characterised by an earthy pal­
lor, a flabby bloated appearance, and by 
persistent diarrhoea. The blood picture 
was of the typical macrocytic type. Imme­
diate improvement followed the substitu­
tion of goats' milk by cows' milk, the injec­
tion of Hepatex-T and the addition of 
Marmite to the milk. No copper and no iron 
preparations were used and I cannot sub­
scribe to the opinion that Goats' Milk 
Anaemia is due to a deficiency of copper. 
In October cows' milk from the farm of the 
Sacred Heart Convent was substituted for 
goats' milk in the diet of all the children 
with very satisfactory results. 
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